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Copnitive and Fmotional Changes after Exposure to GB

Eight meg were exposed to GB vapour inhalation, at a dosage (Ct) of
14e6 mgemurym” (t = 1 min. 57 50Ce)e

Before exposure and 5 hrs. after exposurs they campleted cognitive tests
of verbal and performance types, and they woere also required to complete
questionnaires giving subjective assessments of emotional and other traitse
Thirteen men were usel as controls, undergoing the sane procedures with the
exception of the vapour ecxposure.

A slight fall-off in manual dexterity was cbserved, but this may have
resulted fram muscular incoordination rather than from defeect of cercbratior.
The self-ratings of the volunteers subjectocd to GB vapour inhalution shewed
a ochange of mood in the direction of dysphariae

The possible impact of mood and motivation in relation to efficiency,
with particular rcference to the time since exposure, is discussed,

It is suggested that most of the intellectual disabilities and lowered
efficiency cbserved are better seen as behavioural rigidity under stress
than as cognitive defects directly due to the oerebral effects of exposure.

(5gde) H. Cullumbine,
Supt., Medical Division.
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CONFTOENT L. L

Estimation of whole-blood cholinesterase from samples taken beSore and
an hour after exposure gave the following table., (The method of estimation
was that described by ildridge and Davies (1954)).

Subjeat Before LAfter Percentage Loss
1 137 87 36,5 %
2 129 75 5149
3 137 82 40.2
4 1434 104 2642
5 15 85 3541
6 122 72 4140
1 119 87 26,9
8 142 g2 3542

Mean percentage loss = 35.4%
Test Procedures

These consisted of three pencil and paper teste receptual analogies,
verbal analogies, and a mirror-image test ("k—factm‘"g t a 'Medical and
Personal Questionnaire® (M,P.Q.3, used before in this connection) - this

was given once at the beginning: a self-rating list of 102 traits, completed
twice: four Kohs' Bloucks designs, three easy and one harder: and an in-
dividual dexterity test referred to as Washer Crib end desoribed below.

(The experimental group was being tested for another purpose for simple
visual and auditory reaction times and for auditory-visual disorimination
reaction time. There werv some technical objections to these particular
measures, so the controls were not given the tests; and the changes in ex-
perimental subjects! scares cannot be profitably assessed.)

The three pencil and paper tests were presented in parallel forms
befare and after exposure. That is, the form was exactly the same but the
actual items differed, in arder to keep the task freshe Using the same
test twice, one studies differential rates of largely specific learning.
Using variants, one matches up the levels of difficulty and more general
learning on the control group, as an alternative guide to changes in the
experimental subjects' performance.

The check on the neurotic questionnaire gave means for the two groups
as: Experimental Group = 11.2; Controls = 6,5« These are both inside the
normal range O ~ 15, The neurotic mean is 21, and the difference between
groups is not of consequences

RESULTS

Cognitive effects

'Cognitive! is defined here by the paper test scores just described.
The comparisons were made by computing the ratio of the second control mean
t0 the first, and then multiplying the experimental groups first scores by
this factor, to dbtain expected scoreg. These were then compared with the
actual scores cbtained on the parallel tests at 5 hours and at 24 hours after
exposure. The teble below summarises the data, fran which it can be seen
that actual scores tend to fell slightly below the expeoted level, but that
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Estimation of whole-blood cholinesterase from samples taken before and
an hour after exposure gave the following table, (The method of estimation
was that desoribed by Lldridge and Davies (1954)).

Subject Before hfter Percentage Loss
1 137 87 36e5 %
2 129 75 5149
3 137 82 4042
N 114 104 2642
5 13 85 3541
6 122 72 1.0
7 119 87 2649
8 142 92 3542

Mean percentage loss = 35.4%
Test Procedures

These consisted of three pencil and paper tests rceptual analogies,
verbal analogies, and a mirror-imege test (“k—fnctm"‘gg(: a "Medical and
Personal Questionnaire" (M.P.Q.3, used before in this connection) - this

was given once at the beginuing: a self-rating list of 102 traits, completed
twice: four Kohsa' Blocks designs, three easy and one harder: and an in-
dividual dexterity test referred to as Washer Crib and described below.

(The experimental group was being tested for another purpose for simple
visual and auditory reaction times and for auditory-visual discrimination
reaction time. There weryu some technical objections to these particular
measures, so the controls were not given the tests; and the changes in ex-
perimental subjects! scares cannot be profitably assessed.)

The tlree peuncil and paper tests were presented in parallel forps
befare and after exposure, That is, the form was exactly the same but the
actual items differed, in arder to keep the task freshe Using the same
test twice, one studies differential rates of largely specific learning,
Using variants, one matches up the levels of difficulty and more general
learming on the control group, as an alternative guide to changes in the
experimental subjects! performance.

The check on the neurotic questionnaire gave means for the two groups
as: Experimental Group = 11.2; Controls = 6.5, These are both inside the
normal range O ~ 15, The neurotic mean is 21, and the difference between
groups is not of consequence.

RESULTS

Cognitive effects

'Cognitive! is defined here by the paper test scores just describeds
The comparisons were made by computing the ratio of the second control mean
to the first, and then mltiplying the experimental groups first scores by
this factor, to cbtain gxpected scores, These were then compared with the
actual scores obtained on the parallel tests at 5 hours and at 24 hours after
eXxposurea. The tsable below summarises the data, fram which it can be seen
that actual scores tend to fell slightly below the expeoted level, but that
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CONFIDENT L.L

this does not reach clear significances Thus there is not a great deterior—
ation in central cognitive functioning at 5 hours from exposure: but the
fact that the 24~hour figures also are not quite up to expectation, though
sSame recovery oocurs, sugiests that at least there probably was enough.
interference on the earlicr occasion to flatten the learning curve a little,
even though the figures are not unambiguous. It should be emphasised that
motivation and willingness to maks an effort were good during these test
sesaions: this is importan® in view of the self-ratings described below,
which were not a challenge to do well, as tests are.

These findings are in line with the previous ones by the author at this
dosage, using a similar set of tests, including the same kind of non-verbal
G test, a perceptual analogies (not similarities) test with creative answers.
Coombs and Frecman also found that performance on 6 of their Wechsler sub-
teats were less but not significantly less than control scores for their
'higher—exposure'! group. They found that two verbal tests did drop sig=-
nificantly: this agrees with Bteinberg's (195:) finding that higher-verbal
intelligence was most suscoptible to a general depression of cerebral function-
ing - due in her cases to nitrous oxide. This result is not apparent in the
present series; and Ccombs' and ¥reeman's testing conditions - 4 hours %o
2 days after an exposure of unknown severity - leave the matter open, especially
as they agree on the possibility of some emotional effects operating to lower
perf ormance,

T..BLE 1

Cognitive tests: .ctual and Expected Means
(Experimental Group K = 8)

G = Perceptual analogies
V = Verbal analogies
K = hiiror-image spatial relations

o - Before ;5 hrse after | 24 hrs, after !
Trial J! x = | %
|

G: Expected - 2006 2149 ;
wotual (18'8) 1840 2040
V: E}Q)ected - 10-6 13014-
actual (13.1) 9.8 1300
K: BExpected - 20.1 2.7
actual ' (1 6.l+) ZDely 19')4-

!

(i1l expected/actual differences are N/S)

x Faem I of the tests) Do nnt compare these
xx Form II of the tests) scores directly

-3 -
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Psychamotor effects ‘Perfomance Tests}

Xohs' Blocks

The Kohs' Blocks are included under this heading. In their Wechsler
form, they, like the Digit Symbol sub-test, are often sensitive pointers to
the existence of intellestual deterioration due to organic causes, especially
when compared with verbal tests. Caubs and Freeman note this, but curiously
refer to both these tests in their conclusions as tests of "old, factual
learning", in the same clas- as Wechsler verbal testas

The Table below shows the meansg of both groups on the two trialss The
three easy ones are averaged.

LBIE 2

Kohs Blocks

"Easy (3 designs)i Hard (1 design) |
Means (seos) Means (seos) !

EXPL, CONTR., | EXPL. com.]

Triel I {
(or before) 1949 25.9 724k 69.1
Trial II

(or after) 25.5 18,2 70,8 5849

% Improved =286 +29.TA | + 228 + 9¢5% ]
Detericrated ! |

«n interesting point cmerges heres If a temporary general intellectual
decline occurs, one would expect it to be more evident in {the performance on
the difficult design: just as the improvement of the controls with practics
is less on the hard designs But the experimental subjects fall badly on the
sagy designs and make a small improvement on the hard one,

This seems referable to the only change in administration between trials
I and 1I - nemely that for both groups the designs were presented on the
second occasion rotated through 909, for a similar reason to that advenced
above for the paper-test variantse The controls took this in their stride
and were not prevented from improvement. The exposed subjects blocked, comn—
plained of poor concentration, mede false starts; but recovered by the time
they came to the hard design, on which they improved a little but not so
much as the controls. The last point suggests a very small decrement of
campetence (as the paper test results did), but the blocking, etc., only on the
eagy designs suggests that this is better inferpreted as a reaction to a minor
unexpected stress, - in kind but not degree not unlike Goldstein's "“catestrophic
reaction” cbserved among dras.~dameged patients coming up against their dis-
abilitiecs

Thms from the Kohs! Blocks results it seems (i) that a swell decrement of
ability can be supposed and (ii) that subjects had a certain rigidity of ‘'set!

towards the task, whioh made them less adaptable to a minor change: put
another way, more generalissd learning, or transfer, was affected.

-l',-

OONF. Tl



CONFIDENTI,LL

This fits in with same (unpublished) experiments on rats (Watson, personal
camm, ), in which betevioural rigidity was a clearer guide to the effects of
feeding over a pericd on a diet oontaining Systox than the results of straight-
forward studies of test-efficiencye In particular, slowness in the extinction
of a conditioned reaponse was hoted.

Washer Crib

This is a manual dexterity test cambining with a discrimination task:
it hay same similavity to the Purdue type of dexterity teste Briefly, the
apparatus is a bos ‘@ about 12" x 6", with two parallel rows of 10 1" pins
running lengthways, with two rows of holes running across one end. w5 used,
the subject faced this with the pin-rows running sideways. His task was to
take flat metal washers out of a box in front of him = singly, with alternate
hands - and put 10 on each pine The direction was changed between trials.
ofter each ten he selected a wooden ~~g from a heap of 4O and put it into ome
of the holess The pegs had a bi-coloured top and the subject had to select
a given combination altermating with its ccmplementary: e.g., red-over-yelbow
alternating with yellow-over-red, There were thres colours in six combinations
in the mixad heap. Two siges of washer were employed - with 3/15" and 1/8%
holess Under these conditions the numbers of washers placed in 90 seconds and
the numbers of correct pegs were noted; but only the foarmer are used for cal-
culating changese The Table shows percentage of loss or improvement on the
two trialse

T.BLE
W.SHER GRTB
Mean er of washers plaoed
per trial
. |  Washers | Percentage
11 II | Increase/Decrease

Larges EXFPL, 46,9 L47.9 + 2,1%
3/16" CONTR., |51.6 57.5 LRI
Swalls EXPL, [L1e2 37.5 - 9.0%
1/8"  CONTRe {42.7 U743 | +10.8

Here the controls improve o the same degree on both stages of the trial.
The exposed men improve to a much smaller degree on the larger washer but on
the smaller ones fall off quite sharply, considering the expected lmprovement
{which would have been to an average of 46). Visual symptoms did mot seem
to be incommoding them on the second trial, and motivation seemed adequates
But a slight finger incocrdination was in evidence, and this may account far
as much of the fall-off as cerebral sluggishnesse

Mood and Personality

an attempt was made to net same of the subjective changes which accompany
the after—effects of exposure.

The outward picture was as before: a degree of lethargy and open dis-

comfart over eye symptoms, but a tendency to becoms better by the end of the
5 hour period, and even be a moderately cheerful groupe

-.5.-
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« self-rating list was given to both sets of subjects at both trials.
They were asked to check straight through a list of 102 traits (represented by
102 adjectives) and to make a self-description by marking every trait which
applied to them individually. The emphasis was placed on their ‘'‘real por-
sonality! rather than on the trensient mood of the mament (this was a feint);
but a firm distinction was avoided, and the instructions kept as closely as
possible to the simple farm, "Mark every word which applies to you'.

The trait-list used was special to the occasion but cowvered much the
same wide ground as Cattell's list (Cattel, 1946; see Monro, 1954), but
no headings ar groupings of traits were employede Same words were of course
more familiar than others: but only one word ("ourious" = inquisitive or
feeling queer) was found to be ambiguous in meaning - due to the special
context. (Such trait-lists are an important tool in certain factorial
approaches to the study of personality)e

The technique used was to study only the differences between lists come
pleted at trials I and II, That is to say, the basio individual differences
of the personalities concerned do not come into the picture: we are only
interested in the effect on their self-ratings of common situational changes.
(The control group here wore eight of the full set of controls, those who were
the best match for the exposed subjects on other groundse

Lists were checked and note was made (a) of traits marked in the first
trial but not in the sscond, and (b) vice-~versa. Traits marked in both were
not recorded, as just explained. The lists of the two groups were then com-
pared and four "operative" lists were drawn up showing thoss positive (and
negative) changes on which controls were more mumerous than exposed subjents
(and vice-versa), and by how many.

Finally, the trait-changes were arranged according as they referred %o
ohanges of mood, mental alertness, or soociability, and accarding to the
direction of change in these eategories. Table 4 gives the mood lists as
an example, without frequencies; +ths 'Not' sections are the negative changes -
traits which had dropyed out.

TBIE
Self ing Charges
N sts
(+) "surcENT® (=) "DYSPHORIC"
Woll-being) Desurgepoyg
Confidence Depression
eto. Jinxiety, etc.)
gontrol Exple Control Exply
Comf artable Calm Disgusted Complaining Sad
Energetioc Excited Dissatisfied Irritable
Enthusiastic Good~tempered Frustrated Ghastly
Gay Relieved hmnov.u:less Sheky
Gentle Self-controlled Brooding Queer
Happy Not: Nots
Jolly Hearty amsed Optimistio
Not: Not: Keen Vigorous ge.£ bl
. Y Pleased Cheerful (u
Self-pitying “rr:%us Relieved Content Resolute
Brooding Self-controlled Vivacious Energetic
Moody Strong Frivolous Gey
Pessimistic Self-confident Genial
Tearful Happy Irresponsible
. Lively Tough
giomasadt:gsfied Mischdevous
Grim ¢
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TLBLE 5
Self-Rating Chanyes

 Control Expl,

B, lMental .lertness

C:_ Sociability

SURGENT s
Well-being
Confidence 12 19 3
etc.
DYSPHORIC:
Desurgency
Depression 10 L7 51
A'mn.xiety
P=,03 22 66 88
1
! Control Exple
hI.JLO le 2 2‘-
Meire Reduced 1L 16
NoSe 4 18 22
 Contral Exple
Outgoing 5 1 16
Withdrawing 28 30
P =, 1 39 46

weighting in the lower right cell.

-7.-
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i1l these tables can be seen to be of the same form, with the heaviest
They demonstrate a tendency for the
exposed men to feel more Aysphoric, less alert (though this table, which was
corrected for small mumbers, does not approsoh statistical significance), and
to withdraw more,

This picture bears out much of what was observed, and fits in with
evidence like that of the 1953(b) report on 'judgment! and ‘aspiration' scores
and their relation tu self--confidence.
point that the tendency to sociability and cheerfulness ai the S5~hour mark

Moreover, it clarifizs the important
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af'ter exposure was more apparent than real, and a sign of an individual need
for support rather than of group cohesiveness, Is noted earlier, there was
a special effort when it came to the tests proper; and this difference tends
to give more confidence in test scores as reliable cognitive measures.

Some secondary oross-ourrents, 1like a slight negative mood-change in the
oontrols which reduced but did not mask their difference fram the experi-
mental subjeots, seemed to be detectable in the self-ratings, but these were
not pursued,

SUMMLRY ..ND CONCLUSIONS

1e Eight men were exposed unprotected to GB vapour, at a dosage (Ci.) of
14,6 ngemin/m3s Before and after exposure they campleted verbal type and
performance type cognitive tests, and psychomotor tasks, and were assessed
for changes of mood, alertness, and social participation on a self-rating
inventory. Control values for practice effects and other changes wsre pro-
vided by thirteen very similar men who carried out the same procedures but
were not exposed.

2. TFindings were:

(a) that no serious cuntral intellectual fall-off was in evidence
5 hours after exposure on any of the tests of g, v, and k factors
employed:

(b) that the Kohs' Blocks designs, sensitive to the effects of im~
paired brain function, showed a sharp difference between groups
on the easier items and a smaller one on the harder section;
and this was taken to mean (i) that there was probably a small
decline in cognitive efficiency, but (ii) %hat the large drop
in scores on easier items wes in the nature of a reaction to the
minor stress of an unexpected change in procedure and indicated
a rigidity of mental set, such as has been noted experimentally
and clinically under certain kinds of siress:

(¢) that there was a reduced improvement with practice on the mamal-
dexterity/discrimination task "Washer Crib" which may have been
due to a slight finger dimncoordination, as much as to difficudties
of cerebrations

() that, from self-rating changes, a marked mood change of a dysphoric
kind was persisting, combined with a feeling of reduced mental alert-
ness and a tendency to social withdrawal; and that the cutward signs
of partial recovery of marale and group cheerfulness were superficial.

3+ It is amphasised that the studies so far made, here and elsewhere, of dom
pression of cognitive functions after exposure to moderate dcsages of nerve gas
agents have referred to the condition of subjects at least several hours later.
By this stage changes of mood and motivation are apparently more important than
cognitive disability due to arganic causes ~ though, of course, emctional upsets
can kave as severe an inhibitory effect on efficiency. But it still remains
unknown whether an intellectual deficit (referable to direct effects of the toxim
and not merely to emotional causes) ococurs batween exposure and five hourse
Observation of men in the field soon after dosages of this arder suggests that
no drematic effect would be found, But if it is greater than is found at the
five-hour mark, it might be of practical consequence in this critical period
Just after exposure,

(Sgd.) H. Cullumbine,
Supt., Medical Division.
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